Implantation failure is the most frequent cause of pregnancy loss in couples who try to conceive, either in a natural way or using assisted reproductive techniques (ART). Identify the precise mechanisms of implantation failure can lead to identify couples at risk and also providing appropriate therapeutic options to affected couples.
and angiogenesis processes are critical in embryo implantation. Genetic defect and even genetic polymorphisms of genes involved in these processes can lead, or at least increase susceptibility to implantation failure (4) (5) (6) .
In the present review we will attempt to provide a list of research studies performed in this area and genetic factors which are involved in implantation failure.
P53 tumor suppressor gene
P53 is mostly known as a "genome Functional studies revealed that this polymorphism modifies the P53 transcriptional activity and show association with cancer susceptibility (11) .
Furthermore this SNP has approved effects on immune system and also chemoresistance of tumor cells (12) (13) (14) .
P72 allele is significantly more common than R72 between women with recurrent implantation failure (15) (16) (17) . Two most accepted explanations offered are: 1) impact of this allele on the expression levels of LIF factor and 2) effect of this allele on maternal immune system function against implanting embryo.
Several studies show that maternal immune system has an immune tolerance against implanting embryo but as has proven, P72 allele has an association with autoimmune disorders such as lupus erythematosis and arthritis rheumatoid (14) . It is possible that presence of P72 allele may sensitize maternal immune system against implanting embryo and lead to embryo rejection.
Expression analysis of cellular models bearing either of these tow alleles reveal that P72 allele induces leukemia inhibiting factor (LIF) expression two fold lower than R72 allele (18) (19) .
As will be explained, LIF has an improved effect on the success rate of pregnancy (20) .
Leukemia inhibiting factor (LIF)
The human LIF gene plays an essential role in embryo implantation. Expression of LIF is continuous in the uterus however it shows a transient expression peak during pregnancy and this peak coincides with the onset of implantation. Mdm2 gene is a negative regulator of P53
and plays an important role in the regulation of mechanisms involved in implantation (14) .
Embryos having homozygous deletion of Mdm2 are not capable of implantation and survival.
Interestingly implantation and survival ability of these embryos can be retrieved by homozygous deletion of p53 (12, (48) (49) .
Interestingly, polymorphism of Mdm2 in
Caucasian populations is evolutionary conserved.
For example, the frequency of G allele in the Mdm2 gene in the Caucasian population is four times more than African ancestral race (14) . G allele leads to higher transcriptional activity and can result in p53 Iranian patients with infertility. In this study, 70
infertile patients with recurrent implantation failure (RIF) and 32 fertile women with at least two successful pregnancies were studied. This study showed the accumulation of P72 allele in patients.
However, other polymorphisms of p53 pathway in
Iranian population remain to be investigated .
P53 pathway independent genes
In addition to p53 pathway members, there are several other genes which are implicated in embryo implantation. Majority of these genes are involved in invasion of embryo into endometrium and also in pregnancy hormonal homeostasis.
prostaglandin-endoperoxide synthase 2 (PTGS-

2) gene
Cox Given these results, the association between the promoter polymorphism -765G> C and RIF were evaluated and the results showed that -765C allele is associated with increased risk of RIF (58). 
MUC-1 gene
Mucin-4 (MUC-4) gene
The most critical step in embryo implantation is adhesion of outer trophectoderm layer of the blastocyst into the luminal epithelium suggest that the different-sized muc-4 alleles do not interfere with implantation (82) . Interestingly, other genetic variants of muc-4 were found to be correlated with endometriosis related infertility (81) .
Conclusion
According to the presented data, implanting embryo behave as a tumor against endometrium.
Invasion and angiogenesis are critical steps in this process. By genotyping of RIF suffered couples we can predict the risk of IVF failure and present appropriate therapeutic options.
